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SOLUTION: The carbonyl group of a compound of formula I (R" and R"' 
are each benzyl or a lower alkyl) is reduced to a hydroxyl group to give a 
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ftMh, "Mol. Pharmacology, Vol. 53 , 228-233, (19 
98)" fctt. 5yhHfctJ»*WlW^A— 7-IIfailil 
MUfM Hsr^WMtt W^K, C 3 H ] L 
Y3 5 4 74 0<0>fyh*hne^36 J i5aS<tTV^. L 
Y 3 5 4 7 4 0 £J;!>Pimt 5^ I - AfDfc^ftO^ 
-TI I^fl^WJffl^fc ( P K B = 6 . 

0;Ki mGl uR2 = 0. 052//M; KimGl 
uR3 = 0. 089//M) . 
[0090] 

&t>cox'fo&. ^-Kxcomi. m&izx^-mtix^ 



[ o o 9 1 ] m i 

(IRS, 5SR, 6RS) -2-HJ7;M-n^y 
X^x^^fv-t'^n C3. 1. 0]^df9"-2 
-xy-^;^>Sxf;H^t^ (III) 
THF (7 7mL) 4»(0vMV7°nt;l/T5y (1 1. 9 
4mU 84. 6mmol ) COmMZ^ n-BuLi (47. 
6mU 76. lmmoK 'VSpfrV* 1 . 6MJM) fc, 0 
•CfcTSTFSanU OTJfcTloaflBBFU:. -7 8 
'ClZfttMk. THF ( 3 9mL) ( 1 S, 5R, 6 
S) -2-tf*V-t*v?n [3. 1. OM^- 
6 -*^!ifyiXf;l-XAf^ (ID (11. 86g, 
7 0.5 mmol ) £ 2 5 ^T*T^JP Lfc . - 7 8°C tf 
lB*Hiat#£lB*U *£?THF (83mL) *?>N- 

7x-/P-b'x ( h >J y )V7tux^>vxilt<.-)V) A 5 
y(27. 7g. 77. 5mmol) <D*M£»U 
•C'2 3K(CT 9 OftlHBIfPU:. x-r/K S&ftN aH 
C 0 3 mm . -ki&Mz X & 7KttOft±tf ' , N a 2 S 0 4 

xmm. mTX'vmm&muyv-m&mj 

(IRS, 5SR, 6RS) -2-hU7;^o^^y 
XHofcx/kt^S'- t'y?n [3. 1. 0 ] 'vHf- 2 
-x>—*;^>Kxf-^xxf-;KIII) (18. 4 
7g, 8 7%) &^Hffe7):t-f^fcUTftfc. 
1 H-NMR (250MHz, CDC1 3 ) S 1.27 (3H, t, J=7.1Hz), 
1.46 (1H, m), 2.28 (1H, a), 2.55 (2H, i), 2.79 (1 
H, m), 4.15 (2H, q, J=7.1Hz), 5.41 (1H, m);MSCE 
ID 300 (M + ) 

[0 09 2] ft 2 

(IRS, 5SR, 6RS)-by?n(3. 1. 0] 
^t-2-xy-2, b- ; JiH)V#>m 2-OiS 
)VX.Xt-)V 6 -xf/l'XXf/l' ( I V ) 
DMF ( 1 95mL) tpffi ( IRS, 5SR, 6RS ) — 

2 - M) yjvxux 9 yxiv-fc-iv^is- o 
C3. 1. 0] •M^-2-x>--#/M<yl£x-?-;Px 
Xf/I/ (III) (14. 4 8g, 4 8. 2mmol) , P d 
(OAc) 2 (326mg. 1. 45nunol) . PPh 3 (7 
6 0mg. 2. 9mmol) , Kyi/)VT)Vn—lV (10.0 
mL, 9 6. 5mmol) &V'Et 3 N (13. 5mL, 9 6. 
5 mmol) COmW.*-. CO[ZX 1 O^HWHUL, JKWCC 
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/k 1NHC1. mniaHco 9 tffi&v*mMzi 

hmi±±mzm^x . m s s o 4 ssatstf ^ 
j±7u-?yy z jy 4-\,zxnmLx, (irs, 5 s 

R, 6RS) -t'y;n(3. 1. 0]^Mf-2-x 
y-2, 6-i/^;^>^ 2-<y>-';Pxx-r^6- 
x^xxr;KlV) (10. 3 6g, 7 5%)£3ffe 

'H-NMR (250MHz, CDC1 3 ) 5 1.13 (1H, m). 1.26 (3H, 
t. J=7.1Hz), 2.25 (1H, m), 2.64 (1H, m), 2.79-2.9 
1 (2H, m), 4.10 (2H, q, J=7.1Hz), 5.18 (lH.d, J = 
12Hz), 5.24 (1H, d, J=12Hz), 6.58 (1H, bs). 7.30- 
7.40 (5H, m); MS [EI] 286 (M + ) 
[0 0 933 ®\3 

(IS, 2S, 3R, 6S) - 2, 3-^hb"n^>— 
b>^oC3. 1. 0 ] M 1 ^- 2 , S-VtDV-KV 

tert-y^y-;l/ ( 1 4 OmL) &tfH 2 0 ( 1 4 OmL) 
4"<0(1RS, 5SR, 6RS) -h'v^P C3. 1. 

0 ] 2 -xy- 2 , 6-^^^>gt2-'<y 
S^x^f/P 6 -if;HXf^ (IV) (11. 6 9 
g, 40. 4mmol) , K 2 COs0 2 (OH) 4 ] (99m 
g, 0. 2 7mmol) , (DHQD) 2 PHAL (1.05 
g, 1. 3 5mmol) , K 3 Fe (CN), (26. 6g, 
80. 8nmtol) N K 2 C 0 3 ( 1 1 . 2 g % 8 0 . 8mmo 
1) RVMe S0 2 NH 2 (11. 5 3mg. 12 1. 2mmo 

Drtm*. 4'azx2 4mmmi<mnLtz. Na 2 

S0 3 (40. 4 g ) nmsSX/2 3W3 0#HW 
WW*, ffltemi* ( 3 0 OmL) fcT*RU Slgx 
^ ( 3X3 0 OmL) KTfttfjUt. ^WtliK 
2N NaOHM ( 2 0 OmL) &ttfft«# ( 2 0 OmL) 
fctffifrU &VVCNa 2 SO«fcT(lS*3*fc. MJEET 
tWBfWd^lfilHK (13. 5 l g ) £SU c: 
: l->3 : 2->l : 1 

mt<7)ft%ttmm&*4)v o. 58g, 31%. 6 

5%ee) fcLT. ix=5rV^'TXrl/^"7-^^- 

/^ftfet^f/n. 3 0g. 10%) tix. m (1 

S, 2S, 3R, 6S)-2, Ko^fv-f^ 
?n(3. 1. OD^df-ty-2, 6-^**;P#y»2 
-^y^X^f^ (5.91 

g, 45. 7%) mmmwk lxhiz. mnmt 

T< xtyf*v-t UTWWr ( 1 S, 2S, 3R, 
6S)-2, 3-yhHn^fy-h'^D(3. 1. 

6-y*A-#>« 2-O^/kX 
Xf-JV 6 -Xf^XXf/l' (V) (3. 36g, 26 
%, >9 9%ee) *afc#Mfo&i: LT# fc. 

1 H-NMR (250MHz, CDC1 3 ) 5 1.24 (3H, t, J=7.1Hz), 



1.80-1.92 (2H, m), 1.99 (1H, m), 2.08 (1H, dd, J= 
6.9, 2.9Hz), 2.30-2.38 (2H, a). 3.82 (1H, s) , 4.10 

(2H, q, J=7.1Hz), 5.20 (1H, d, J=12.3Hz), 5.34 
(1H, d, J=12.3Hz), 7.36 (5H, bs); MS [ISP ] 321 (M 
+H + ); m P 112-114°C; a D 2 ° -73.35° (c=1.17, CHC1 3 ) 

[0 0 94] MA 

(IS, laS, lbS, 4aR, 5aR) -3, 3- 
5>:**y-f-b9tFn-2. 4->>Wf-6-^r 
-y^nrnA' [a] ^V^VV-\ , lb-y#/M< 
1 b-^yy/UXf/P 1 -Xf/l/XXfil' 

(VI) 

CHjC 1 2 ( 14mL) (IS, 2S, 3R, 6 

S)-2, 3-^tH'ndf^-£>?n C3. 1.0] 
^•9-y-2, 2-\yy;i^xxf 

^ 6-lfjHXf/MV) (2. 6 6g. 8. 3 2 
mmol ) (Ommz, 0-CtTSOC 1, ( 1 . 2 1mL„ 1 
6. 6 4mmol) Srfe&nU 4 0°CfcTj«ff£r, tlc^ 

tfaararsoc i tttMETciftsu mmhXMv 

£CC 1 4 (8. 3mL) . CH 3 CN (8. 3mL) 0H 
2 0 ( 1 2. 5mL) (CiffKL. OICfciWJILfc. N a I 
0 4 (2. 67 g. 12. 5mmol) Sy'RuC l 8 *Wtt 

( 3 3mg) fcS&flnU Rffl^ftfc 2 3 4 CKT 3 OftRHf 
#Ufc. x-r/k *»,VA«*fcJ:6*ttOfthHrfc 
ffiwc s W«ffl£Mgso 4 i£Wit¥U xa-t/u 

lffwSttKtlfiJDUfc. asthma L-crJitt. ffiK 
*8ETr»*U MfcUcffltMttx/k7x-h§: 
*gfe^;k ( 3 . 3 1 g ) k Uft. aWJHKW*, 

^nvh^57-f-fc-C#T. (IS, laS, lb 
S, 4aR, 5aR) -3, 3-y^V-fb7bF 
n-2, 4-^t-6-f7-^?nrn^ Ca] 
^y^l^y-1, 1 b-S^ktfyS! lb-^'^ 
xxf/P l-xf-zkcxf/Mvi) (9 8%) ££t 
ft. 

1 H-NMR (250MHz, CDC1 3 ) 5 1.25 (3H, t, J=7.2Hz), 
1.67 (1H, t, J=3.5Hz), 2.28 (1H, m), 2.52-2.62 (3 
H, m), 4.11 (2H, m), 5.32 (2H, s), 7.38 (5H,s); MS 
[ISP] 400 (M+NH 4 + ); a„» -36.08° (c=1.13, CHC 
Is) 

[0 09 5] M5 

(IS, 2R, 3R, 5R, 6S) -2-T> s K-3- 
hh'n^y-t'y^o(3. 1. 0]M^>--2, 6 
-isillVtfVW. 2-<y ; J)VX.Xf)V 6-xf-;kc 
(VII- 1 ) 

fflS«S!#cX^7x-Hl£, T*hy (4 5mL) &y 
H 2 0 (4. 5mL) MIL, NaN 3 (7 2 0ngl 1. 
lmmol) *>«BlU |gM^^5 0°CtTt 1 cimft 

■dftSU SS^X-f^ ( 1 6 OmL) XV* (4.5 
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■L) *>ISrc#KU O'CW&fflU ££T2 0%H,S 

0, (13. 5mL) £STaKnU:. «»2 3°C 
tT3 7B#raat<«tfL, Ji£#«3-I*\ 

(2. 7 8g. 9 7%)J,Mty/i|If^9: 
l->5 : l^ffiffl-rS^U^y/^^A^nvb^ 

( 1 S, 2R, 3R, 5R, 6 
S) -2-7yF-3-tKn^fy-t'y^n C3. 

1. 0] M^y-2, 6-^/P#y» 
/kXXfVP (VII- 1 ) ( 1 . 7 
98, 62%) *%£&4)Vb l/Cftfc. 

iH-NMR (250MHz, CDC1 3 ) 5 1.26 (3H, t, J=7.1Hz), 
1.81 (1H, t, J=3.1Hz), 2.04-2.20 (3H, m), 2.25 (1 
H, dd, J=6.9, 2.9Hz), 2.34 (1H, dd, J=7.7,3.9H 
z), 3.80 (1H, bq, J=9Hz), 4.12 (2H, q, J=7.1Hz), 
5.27 (1H, d, J=12.2Hz), 5.34 (1H, d, J = 12.2Hz), 
7.36-7.40 (5H, m) ; MS (ISN] 404 (M+OAcr); a^o - 
48.43° (c = 1.09, CHC1 3 ) 
[0096] PJ6 

(IS, 2R, 3R, 5R, 6S)-2-T$y-3- 
bKn^y-b"y?o C3. 1. 6 
-y#;l/*>ffi? ( I-A) 

HOAc (20mL) &l*H s O (5mL) < IS. 2 
R, 3R, 5R, 6S) -2-Ty > 'H-3-hHndf^ 
-b'y?DC3. 1. 0 3 2 , 6-y'#;M< 

>M (VI 
1-1) (1. 55g, 4. 4 9mK)l) tf3»JR*, Pd 
/C(100i«, 1 0%Pd/C) (OSFffFC, 23°C 

azx 1 8«fiBi*«aaiDt)fe. Macrae J: mzi, 
7 4)v?*-**5o%wmimw.fczmfrLtz. ms. 

TC»»ISI, ^-i^afifflKt 1 0%HC 1 
( 5 5nL) 4nMB#r B l§siE£^. M££2 3°Cfc?£ 

*nu rau wzxm u imtx-wskzittz. m 

S-fSS&StfeHflsfcEtOH (4 5mL) StfTObyy 
(2 4mL) MIL. 1 5ftmmi. 

U i-f/W:T«fU «»S*T, (IS, 2R, 
3R, 5R, 6S) -2-75/-3-bb*n4fi'-t* 
y?n[3. 1. 0)^*1^-2, 
(I-A) (7 84ng, 87%) ^SfiSfttLTft 

fc. 

1 H-NMR (250MHz, D 2 0) 8 1.87 (1H, t, J=3.1Hz), 2. 
15-2.26 (3H, m), 2.38(1H, dd, J=13.0, 7.6Hz), 3.9 
7 (1H, dd, J=8.6, 7.4Hz); MS C ISP] 202 (M+H + ); mp 
>250°C; a D 2 » +7.41° (c=1.01, H 2 0) 
[0 0 9 7] M7 

(IS, 2R, 3R, 5R, 6S)-2-TS7-3- 
h Kndf^-t'x^P C3. 1. 0 ] "v3f-t?-y- 2 , 6 
- ^;^y® 2 -<y y/HXf;!' 6 -xf;H^ 



(vin) 

MeOH(5. 8A) 2WflR»W?nn#/kM>*> ( 1 
S, 2R, 3R, 5R, 6 S) - 2-Tvh'- 3 -t H 

o^y-b*y?n C3. 1. o]M-tf-y-2, 6-y 

#/l^yl? 2-^Vy^xxf/l' 6-xf;HXf 
;KVII-1) (200mg. 0. 5 8mol) CDmmz. 
O'CiZXT-thy (4 5mL) &t/'H 2 0 (4. 5mL) fc 
V§SL£N i C 1 2 ■ 6 H 2 O ( 6 6 lmg. 2 . 7 8mmo 
1) &#NaN 3 (72 Onig, 11. 1 mmol ) Sr^flnU 
O'CtT 1 0»Lt. N a BH 4 ( 1 7 5mg, 
4 . 6 2mmol ) mMU< fflXtt h t . RJCS^ftttS 

WW*. S£«1»x-t/H:TM5U ^fi* (2 
X5 0mL) £Tft»U Na 2 S0 4 Ct^C 3$ 

±*aL/craut. «mt«u 

SlWMeOH95 : 5 ( + 0. 6%Et 3 N) £ 
fflv y >J * y/Wr 5A?n7h/57<-tTlf!!L 
t (IS, 2R, 3R, 5R, 6S)-2-T$y-3 
-bKn^y-b'y^n [3. 1. 0 ] A.dfHfy- 2 , 

6-y^;k#'yK 2-^yy/i-xxf^6-xf^x 
X-r/KVIII) (106ng, 5 7%) ^fffet-f /I'i: L 

'H-NMR (250MHz, CDC1 3 ) 0 1.25 (3H, t, J=7.1Hz), 
1.75 (1H, t, J=3.5Hz), 1.97 (1H, ■), 2.12 (1H, d 
d, J =7, 3.5Hz), 2.14-2.28 (4H, m), 2.33 (lH.dd. J 
=12.5, 7Hz), 3.65 (1H, dd, J=8, 7Hz), 4.10 (2H, 
q, J=7.1Hz), 5.22 (1H, d, J=12.5Hz), 5.27 (1H, 
d, J=12.5Hz), 7.38 (5H, m); MS [ISP] 320 (M+H + ); 
a D '° -0.56° (c=0.89, CHC1 3 ) 
[0098] M8 

(is, 2R, 5R, 6s) -2-ry'H-3-^y 
-b'y?o[3. l. e-i?*r>i># 

yffi 2 - 'syy/l'X^f /1/6 -xf ;|/XXf /V (IX- 

1) 

DCM ( 1 8mL) (IS, 2R, 3R, 5R, 6 
S) -2-75>K-3 -b Fodfv-b'v^n C 3. 
i. o]*v*iry-2, 6-y#/u*>lg 2-^yy' 

/|^XXT^6-X^XXf7MVII- 1 ) (9 6 0m 
g s 2. 7 8mmol) PCC (2. 40g, y 

u 5 o % ) * o°ctcT» l . 2 3°c 
ic-r 2 0 mmmm uz . f£Rjs££!fti£ ^ u * 5 
A±ta#. 4jsft*DCMcrjsffis*-c. (is, 

2R, 5R, 6S) -2-ry'h"-3-jj-dfV-b*y^ 
oC3. 1. 0]^-9-y-2, b-VUlVXvWL 2 
-<yis)]sx.X7-}\s6 -xf-/wx^f;P ( ix- 1 ) (7 
46rag. 78%) *&&MkbLXmz. 
'H-NMR (250MHz, CDC1 3 ) S 1.27 (3H, t, J=7.2Hz), 
1.62 (1H, t, J=3.4Hz), 2.29 (1H, m), 2.44 (1H, d 
d, J=7.7, 3.1Hz), 2.55 (1H, d, J=19.2Hz), 2.98 
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(1H, dd, J=19.2, 5.6Hz), 4.13 (2H, q, J=7.2Hz), 
5.29 (2H, s), 7.36-7.40 (5H, m) ; MS DSP] 361 (M+N 
H 4 + ); mp 46-48°C; a D 2 ° +210.91° (c=1.07, CHC1 3 ) 
[0099] M9 

(IS, 2R, 3S, 5R, 6S) -2-T^'h*-3- 
bFndfi/-b'v-?o C3. 1. 0] A.df+j-y-2, 6 

7^ (X-l ) 

EtOH ( 1 . 7mL) &t/THF (0. 5mL) f£<0 ( 1 
S, 2R, 5R, 6S) -2-T> J H-3-^-^y-b* 
i^nC3. 1. O^^y-2, b-i?*)V#yM 
2-^yy>XXf^6-Xfmf^ (IX- 1 ) 
(lOOrag. 0. 2 9imol) mmz. -5 0°C{CTN 
aBH 4 (2 2ns. 0. 58mmol) £$yjnU «Jf£- 
5 0°CtCT4^Mt^ o 8igUE8£tt**±fc:ii: 
#\ IN HC l fcTBttftU x~r>HCTttfflLfc. 
g&ft N a H C 0 3 ft&fclC «fc &^&VM g S 0 4 
tcusena. fflM^^+fy/E t O A c 5 : 1 

MIX. (IS, 2R, 3S, 5R, €>S)-2-TV 
H-3-th'ndfv-tV^P C3. 1. OM^y 
-2, 2-<yi>';Px^f^6-x 
f^xXf/KX-1) (5 lug, 5 1%)£*fet4 

1 H-NMR (250MHz, CDC1 3 ) 5 1.26 (3H, t, J=7.2Hz), 
2.03-2.18 (3H, m), 2.31-2.48 (2H, in), 2.53 (1H, t, 
J=4Hz), 4.13 (2H, q, J=7.2Hz) 4.21 (1H, bs), 5. 
26 (2H, s), 7.36-7.40 (5H, m); MS [EI] 300 C(M-0E 

tn 

[ o i o o ] m i o 

(IS, 2R, 3S, 5R, 6S)-2-TSy-3- 
bHudf>— b'i^^n C3. 1. 0] , 6 
-j^*^>S (1-2) 

HO Ac (4mL) %XSH 2 0 ( lmL) (IS, 2 

R, 3S, 5R, 6S) -2-7^7-3-thW 
-b*v?oC3. 1. O^^y-2, 

2 -Ky^xxf^ 6 -xf;uxf^ ( x - 
1) (5 0ng, 0. 1 4 5mmol) <mW.i. P d/C 
(Hug, 1 0%Pd/C) CDftftTX\ 2 3°CfcT2 

JffiftlOKJSa, ^-i/*afe<0SS& 1 0%HC 1 ( 6 . 
7 5mL) *?4l$|SHfie3-frfc. S88Ste2 3TJfc8SJ 

•$-*$Stf&Btt£EtOH ( 5mL) atfrntfl^:** 

( 2nL) fc»wu 1 stmmku dctrsy 

»*%iRUfc. 2 3°C»aiL £fi»r)5'JU x- 
T/WC-Ca* U fSS§+±T. (IS, 2R, 3S, 5 
R, 6 S) -2-TSy-3-bKn^-b"i/?n 

[3. i. o ) "v^y- 2 , 6-^;^>S(i- 



2) (24mg. 86%) fcafiHftfc LT#fc. 
1 H-NMR (250MHz, D 2 0) 5 2.05 (1H, d, J=15Hz), 2.1 
0-2.20 (2H, m), 2.12 (1H, i), 2.61 (1H, m), 4.20 
(1H, d, J=7.2Hz); MS C ISP] 202 (M+H*); rap 208°C 
(dec.); +27.52° (c = 1.03, H 2 0) 

[ o i o i ] m i i 

(IS, 2R, 3R, 5R, 6S) -2-TSSV-3- 
bh'ndfi/-b'^^n [3. 1. 0]^"?y-2, 6 
-*J*1)V-#V1& (XI) 

THF (2 lmL) &t/H 2 0 (6mL) $CD ( 1 S, 2 
R, 3R, 5R, 6S) -2-Tv , h'-3-t Kndfx 

-t'i^n C3. l. 0]M^v-2, 6-^;W« 
>-K 2-^y^xxf^ 6-x-^xxf/Mvi 
I) (845mg, 2. 45ml) Ottffifc, LiOH- 
H 2 0 (4 1 lmg. 9. 8mmol) Srj&U ?I£ft£2 
3°CCT 1 8tmffll*:. <y^>r;P3-;Hrx- 

tjuct aai l . *tt*£ i m KHSO4 asKt x o 

KttfcU HftNaC ItiOttWS-frs EtOAc 
(4x50mL) tiDttfflU MgS0 4 £TSyft2+i: 

fc. «ETwvf»*^, mm?) (is, 2R, 3 

R, 5R, 6S) -2-T^'K-3-bKD^>—b> 
?oC3. 1. 0]^tfy-2, 6-^/l^>Bg 
(XI) (581mg. mm) £\ JMr*«JJW>fc*>&+- 

1 H-NMR (250MHz, DMS0) * 1.75 (1H, t, J=3.5Hz), 
1.84 (1H, m), 1.92-2.07(2H, in), 2.15 (1H, dd, J=l 
2.5, 7Hz), 3.87 (1H, bt J=7Hz); MS DSN] 226 C (M 
-H)") ; mp 124-128°C; « D 20 -61.48° (c = 0.90. H 2 0) 

[ 0 1 0 2 ] m 1 2 

(IS, 2R, 3R, 5R, 6S)-2-Tx'H-3- 
b Fodfi/-£>?n C3. 1. 0] / \^f-9-y-2, 6 
-v^/^ygf ^^xxf-;KXII) 
W3(1S, 2R, 3R, 5R, 6S)-2-75>K 
-3-bHodfv-h'v-^n C3. 1. 0]^1f>— 
2, 6-y'#;M<y@g (XI) (5 15«, 2. 2 7mmo 
DJMeOH (2 0mL) fc*»U i!H 2 S0 4 (0. 
1 ni ) <0#4TT" 2 3 XJfcT 7 B W Uc . ma&to 
£x~tVHCT*&RU ttWNaHC0 3 «RS, AS* 
k~.J;Di5ft*U a^MgSO 4 tJ:09atS-«:. ME 
TTC>H*H*Stk B»t^-9-y/lHlx^2 : 1 

KLT, (IS, 2R, 3R, 5R, 6S)-2-T>>' 
K-3-bHDdf^-b'vf n C3. 1. 0 3 'vSffl-y 

-2, 6-^*/HK>R ^f-;Pxxr;KXH) 
(500mg, 8 6%) ift&*4 frblXWZ. 

'H-NMR (250MHz, CDC1 3 ) d 1.84 (1H, t, J=3.1Hz) 

2.04-2.26 (2H, m), 2.25(1H, dd, J=6.9, 3.0Hz), 2. 

37 (1H, dd, J=12.5, 7.8Hz), 3.69 (3H, s), 3.83 (1 

H, bq, J=9Hz), 3.90 (3H, s) ; MS DSP) 273 (M+N 

\k + ); «d 20 -53.33° (c=l.ll, CHCI3) 



(15) B2 000 -8 6597 (P2000-86597A) 



[0 1 0 3] Ml 3 

(IS, 2R, 5R, 6S) -2-T : JY-3-**V 

-t*x^nC3. l. o]^-9-y-2, 6- : J^^ 
ym : sXj-)vx.xT>v { xi id 

DCM ( 6mL) 4<?) ( 1 S, 2R, 3R, 5R, 6S) 
-2-r^*H-3-tHndf^- t'S^n C3. 1. 
0 ] ^.dff-y- 2,6- yVf^X^f 
;KVII) (239mg. 0. 9 4mmol) COW&fc^ PC 
C (1. 13g, i/'J*^H<05 0%) SrO-Ctcr^ 
JnU ?I^tt£2 3°art2BP B »U^ PCC^y 

/EtOAc2: lfc^S^UtfTVI^A^nVb 
^97-f-fcJ: l 3WWr (IS, 2R, 5R, 6S)- 
2-T^'H-3-^V-b'>^n C3. 1. OD^ 
■fy-2, 6-i?*rlM>Wt ^^x^f-yKXII 

I) ( 1 52mg, 64%) *efeS*fcLTftfc. 
'H-NMR (250MHz, CDC1 3 ) 8 1.64 (1H, t, J=3.4Hz), 
2.34 (1H, ddd, J=7.7,5.5, 3.2Hz), 2.46 (1H, dd, J 
=7.7, 3.1Hz), 2.56 (1H, d, J=19.2Hz), 3.06 (1H. 
dd, J=19.2, 5.5Hz), 3.71 (3H, s) , 3.89 (3H, s) ; M 
S C EH 222 COMORO ; rap 62-65°C 

[ o i o 4 3 m 1 4 

(IS, 2R, 3R, 5R, 6S) -2-7^^-3- 
Jt*»-3-tKa^-t'>?n C3. 1. 0]^ 
■?y-2, 6-^;^>K vXf-/Pxxr/Mxi 
V)$XM1S, 2R, 3S, 5R, 6S)-2-T^ 
Y- 3 -~-mm- 3 - h Kn*^- t'i^n C 3 . 
l. o]^-9-y-2, 6-y^;^>ls 
*r;i- (XV) 

MeOH(3. 8mL) 4><0 ( 1 S, 2R, 5R, 6S) 
-2-7yK-3-^V-ty?n(3. 1.0)^. 
df-tfy-2, 6-^;^>K v^f-^x^r/Kxi 

II) (123mg s 0. 48 6iranol) aV*7KCeC 1 3 
(120mg, 0. 4 8 6mmol) 2 3°CtT 2 

4H8B8W*fc«»U -7 8°ac&fflUc. NaBD 
4 (2 1mg, 0. 486ranol) f£il£ 
m ~ 5 0 °C azx 3 0 #ISHIfF U: . & , H O A c 
(»0. 5mL) ^aanfciOffjhU, 2 3°CST« 
Ls 1 OtfHflHf Ufc. x— f;Wc J: S»Na 
HCO Ss *S*ti4«c»a^MgS04{Cj:*«e«O 
ffl«tl^ d ff-y/EtOAc2 : 1*JHW&^ 

(IS, 2R, 3S, 5R, 6S)-2-TvH-3- 
ZS**-3-tHodf^-tT^n C3. 1. 0]^ 
b- ; Jlnv-#ym. y^f-^xxr;KXi 

V) (47mg, 38%, «t Offitt^ffiV^D ) Stf 
(IS, 2R, 3R, 5R, 6S) -2-T^H-3- 
M*»-3-tHndf^-h'^^n C3. 1. 0]^ 
y-y-2, e-'Jinv^yw. ^^xxr/Kxv) 

(15b. 1 2%, J;D«tt^ftVv£j£!fe) fcftfcfcfe 



(XV) : i H-NMR (250MHz, CDC1 3 ) 8 2.04-2.11 (2H, 
m), 2.20 (1H, bs), 2.36(1H, dd, J=6.6, 3.0Hz), 2. 
45 (1H, dd, J=13, 5.5Hz), 2.56 (1H, t, J=3.1Hz), 

3.70 (3H, s), 3.85 (3H, s) ; MS [ISP] 274 (M+N 
H4 + ); (XIV): 1 H-NMR (250MHz, CDC1 3 ) S 1.84 (1H, t, 

J=3.5Hz), 2.07 (1H, dd, 3=6.5, 3.5Hz),2.16 (1H, 

dd, J=12.5, 5.5Hz), 2.27 (1H, dd, J=6.5, 3.5H 
z), 2.33 (lH,s), 2.37 (1H, d, J=12.5Hz), 3.69 (3 
H, s), 3.90 (3H, s); MS [ISP] 274 (M+NH 4 * ) 

[ 0 1 0 5 3 m 1 5 

(IS, 2R, 3R, 5R, 6S)-2-T*y-3- 
*WR-3-tHndfi/-t^nC3. 1. 0)^f 
■yy-2, e-^^ym(i-s) 

HOAc (4mL) &T/H 2 0 (0. 25mL) (1 
S, 2R, 3R, 5R, 6S) -2-T^'h"-3-lbK 
m-3-t Hn^-fi^n C3. 1. OD^-fy 
-2, 6->^tf>|g ^f-^xxx/KXIV) 
( 1 5mg s 0. 0 5 8mmol) Pd/C ( 5ra 

g. 1 0%P d/C ) COff4TT% 2 3°C£T 1 8B#Fb1 

i i o%hc i ( 2mD *?mmm<Mz-£tz, imm 

*2 3Ttt:?«JU H«1-&«« 
fefMEtOH (2nL) RtfTntruysJ-df j/j* 
(0. 5mL)«§»U 15affl»«U ^^fTS/ 
S^afecO|^M^®tLT«Uc„ 2 3°CW$« 

A,X-M&8MkZMrX . (IS, 2R, 3R, 5R, 6 
S) -2-75/-3-S#$-3-t Kn*y-t> 

?p[3. l. oD^^y-2, 6-^;^y® 

(1-3) (9mg, 76%) fcSfeHfrfcl/Cftfc. 
1 H-NMR (250MHz, D 2 0) S 1.45 (1H, t, J=3.1Hz), 1. 
71 (1H, m), 1.79 (lH.dd, J=7, 3.0Hz), 1.94 (1H, d 
d, J=12.5, 5Hz), 2.17 (1H, d, J=12.6Hz) ;MS [IS 
ND201 C(M-H)-) mp>250°C; a D 2 ° -0.94° (c=0.32, 
H 2 0) 

[ 0 1 0 6 3 M 1 6 

(IS, 2R, 3S, 5R, 6S)-2-TS7-3- 
fi**-3-t h'n^-t'^o C3. 1. 0)^f 

-fy-2, 6-^/w#y» (i-4) 

HOAc (2nL)RtfH 2 0 (0. 5nL) (1 
S, 2R, 3S, 5R, 6S) -2-Tv'H-3-a* 
*-3-t HP^f^-t'v-^n C3. 1. co^-tfy 
-2, 6-^;W*y« ^f-;Pxxr;KXV) (4 
7mg. 0. 18 3m»l) COJSJS*. Pd/C ( 9mg, 1 
0%P d/C ) <0#£T?, 2 3°C{rC 1 8l$ia**& 

%HC 1 ( 3mL) tt>-C4lWBiaS*t. BS»«t2 3 
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SEtOH (3«L) at^rntUVjj-df^H (1. 5m 

iK^+irT. (IS, 2R, 3S, 5R. 6S)-2-T 
5y-3-fi*k*-3-t Kn^fy-t'y^q C3. 

1. 0} ^v^y-2, 6-^;^>K ( 1-4) 
(3 2mg, 8 6%) Z&m\fotlXnt:. 

iH-NMR (250MHz, D 2 0) S 2.05 (1H, d, J=15Hz), 2.1 
4 (2H, m), 2.23 (1H, dd, J=7, 3.5Hz), 2.60 (1H, d 
d. J=15, 5Hz); MS CISN] 201 [(M-H)"] ; mp>250 o C; 
a D 2 ° +31.26° (c=0.12, H 2 0) 

[ o i o 7 ] m 1 7 

(IS, 2R. 5R, 6S) -2-7-fef-^7$y-3 
-^V-t'i^n [3. 1. 0 ] 2 , 6- 

i^i/tf'yig 2 -Kyi/)V3.x-=r)l> 6 -xf;n^ 

7^ (XVI) 

f"jJ-»K(6. 5iL) #05 ( IS. 2R, 5R, 6S) 
-2-r^H-3-*^y-KT^n C3. l. ODa. 
df-ty-2, 6-v^/^>K 
6-Xf-;l/X^f-;KIX) (974mg, 2. 84mrao 
7 0ICT2HWU:. JxJEsli^ 
*«ETT»iU ^^y/PBx-f-;W3 : 2-> 
1 : lSrfflV^^U*y;^9Ai?nvhj/57^-tc 
i'ltt, (IS, 2R, 5R, 6S) -2-7*if-;W7 

sy-3-3fdfy-f^o C3. i. ojM^y- 

2, 6-x#;M<yl? 6-xf-/kX* 
T/KVXI) (726ms, 7 1%) £ by^feff/kt 

iH-NMR (250MHz, CDC1 3 ) d 1.25 (3H, t, J=7.1Hz), 
1.63 (1H, t, J=3.5Hz), 2.05 (3H, s), 2.32 (1H, dd 
d, J=7, 6, 3.5Hz), 2.54 (1H, d, J=19Hz), 2.90 (1 
H, dd, J=19, 6Hz), 3.06 (1H, dd, J=7, 3.5Hz), 4. 
12 (2H, m), 5.16UH, d, J=12Hz), 5.25 (1H, d, J = 
12Hz), 7.24-7.35 (5H, m); MS [ISP] 360 (M+H + ); a D 
20 +44.33° (c=0.97, CHC1 3 ) 

[ o i o 8 3 m 1 8 

(IS, 2R, 3R, 5R, 6S) -2-T-bf-;WT5 
y-3-t Kp^y-tyy-p C3. 1. ODM^y 
-2, 2-^y$^x*T/W6-x 
f;UXf^ (XVII) ( 1 S, 2R, 3S, 5R, 
6S) -2-7-bf-;l/7$/-3-t FP^y-fy? 
nC3. 1. b-VivVXvW. 2 

-\yy/l/XXfil' 6-Xf;HXf^ (XVIII ) 
EtOH ( 2mL) &1/THF ( lmL) #<£> ( 1 S, 2 
R, 5R, 6S) - 2-7**^5^- 3-**V- 
t*y?PC3. 1. 0 ] M^y- 2 , 6-y'#;M<y 
H 2-<yy;i/xxf^ 6-xf-;i/xxr;Kxv 

I) (7 7mg, 0. 2 14mmol) (DffitttZ* L i BH 



4 (5mg. 0. 23mmol) t-5 0mWllU tt8l 
^Hlt-5 0X;Kr4 54HW»PUfc. RJSfclN HC 
1 (»0. 5mL) waSJUCi 9#±S^ 2 3°CtMS 
U 104MHBWU:. IHBx^yi'fciSftS^ 
UNaHC 0 3 »?R; s tftfl&Kfci S M g S 0 4 K 

«k&3£«tf>8L h^xy/T-fe h y 3 : l£ 

fflV>6 U * 5 A? P V h ^7 7 -fc J; 0 WIS 
L/C. (IS, 2R, 3R, 5R, 6S)-2-7-fef- 
;PT5/-3-hKo^y-t:"y^P C3. 1. 0]^ 

^y-2, 6-y*#/W?yi£ 2-^y^xxf-^ 
6-x^x^^KXVII) (33mg, 43%. J; 0 
ffitt««ft) MHW-f*i: tT, ( 1 S. 
2R, 3S, 5R, 6S) -2-T-fe^T5y-3- 
hKndf^-b'v-^n [3. 1. 0 ] M^y- 2 , 6 
-y'tf/^yl? 2-^yi^xxf^ 6-xf-nx 

Xt/KXVIII) (35mg s 4 5%, J: 9tttt*>*V>4 

(XVII) : 1 H-NMR (250MHz, CDC1 3 ) 8 1.26 (3H, t, J 
=7.2Hz), 1.76 (1H, t,J=3.5Hz), 2.07 (1H, m), 2.1 
0 (3H, s), 2.16 (1H, dd, J=6.1, 3.0Hz), 2.30-2.41 

(3H, m), 3.97-4.13 (3H, m), 5.24 (2H, bs), 6.19 
(1H, bs), 7.26-7.38 (5H, m) ; MS [ISP] 362 (M+H*); 
« D 2 " -11.24° (c=1.18, CHC1 3 ). (XVIII): 'H-NMR (2 
50MHz, CDCI3) 8 1.25 (3H, t, J=7.1Hz), 1.98 (1H, 

■), 2.05-2.11 (1H, m), 2.06 (3H, s), 2.18 (1H, t, 

J=3.5Hz), 2.27-2.41 (2H, m), 2.59 (1H, ddd, J=l 
3, 7, 5Hz), 4.12 (2H, m), 4.68 (1H, dd, J=7, 5H 
z), 5.17 (2H, s), 6.30 (1H, bs), 7.26-7.40 (5H, 
m); MS C ISP] 362 (M+H + ); mp 145-147°C; a D 2 ° +42.4 
4° (c = 1.01, CHCI3) 

[ 0 1 0 9 ] W 1 9 

(IS, 2R, 3R, 5R, 6S) -2-7-fef7t/75 
/-3-a7K*-3-t Kn^y-t:>?n C3. 1. 

o ] M^>— 2 , 

Xf/V 6 -Xf/UXf/k (XIX) M? ( 1 S , 2 
R, 3S, 5R, 6S) -2-T-fef-^7$y-3-JI 
#*-3-t h'ndfv-b'v^n [3. 1. 0]^+f 
y-2, 6-y'#;i^'yl? 2-^y^xxf/P 6 

-If/HXf^ (XX) 

EtOH ( 1 . 9mL) &T/THF ( 1 . OmL) rfj«0 ( 1 
S, 2R, 5R, 6S) -2-T-b^75y-3-* 

^fy-b"y^pC3. i. o ] ^^y- 2 , 6-y'# 
)V#yW 2 -^.yyvi/xx-f >v 6 -xf-^xxf/W 

(XVI) (105mg, 0. 2 9 2mmol) Na 
BD, (24. 5mg, 0. 5 84mmol) -5 0 4 Cfc:T&5 
mi. B8teft*-5 0'CtT9 04HHIW Lfc. Jx« 
fc, HOAc (»0. 5mL) «8SlPlCj: OffjhL, 23 
°C£TU0fi U 1 O ^ISfflBP Lfc . mm^Mz i S# 
JRft. IN HC 1 £8ainU ^Vif'tainNaHCOs, 

AS7jctc J: &ft»at^M gso, t J: &&,Mi'€~>tz. 
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>3: 1 l;ffl^l.yW^*7A?a7h/57 4- 
fciDffSLT. (IS, 2R, 3R, 5R, 6S) - 

2 - 7bf-/l//* 5 y - 3 -S*3R- 3 - b h'ndf ^- 1* 
y^n(3. 1. OD's^y-2, 

(XIX) 

(4 5mg. 4 3%, JOSttCOffiV^ft) fciifesM 
JVtlX, Mf (IS, 2R, 3S, 5R, 6S>-2 
-7bf-/l/7*$/-3-fi7j<fJt-3-b Kn^-b"^ 
?a[3. 1. 0) s\*ir>-2, 6- : Ji)lV-#vm 
2-<yy*;nxf^ 6-x^/t/XXfvMxx) (5 

omg, 4 7%. xmmm^fm) *&m\&ti 

Tflfc. 

(XIX) : iH-NMR (250MHz, CDCl 3 ) 5 1.26 (3H, t, J 
=7.2Hz), 1.98 (lH, i),l.74 (lH, t, J=3.5Hz), 2.0 
4-2. 10 (lH, m), 2.09 (3H, s) , 2. 17 (1H, dd,J=7, 
2.9Hz), 2.35-2.40 (3H, m), 4.10 (2H, m), 5.24 (2H, 

s), 6.33 (1H, bs), 7.26-7.37 (5H, id); MS [ISP] 36 

3 (M+H + ); (XX): ^H-NMR (250MHz, CDC1 3 )<? 1.24 (3H, 
t, J=7.1Hz), 1.97 (1H, ddd, J=8, 6.5, 3Hz), 2.0 

4 (3H, s), 2.06 (1H, dd, J=13.5, 3.7Hz), 2.17 (1 

H, t, J=3.1Hz), 2.32 (1H, dd, J=6.6, 3.0Hz), 2.5 
6 (1H, dd, J=13.5, 5Hz), 2.58 (1H, s), 4.09 (2H, 
m),5.23 (2H, s), 6.42 (1H, bs), 7.28-7.40 (5H, ■); 

MS C ISP] 363 (M+H + ) 
[0 1 10] 092 0 
(IS, 2R, 3R, 5R, 6S) 
y-3-hb'ndf^-3-=fi**-tr^^n C3. 

I. 0]^df^y-2, 6-if$t\stf>m 2-K>=J 
;HXf^ 6 -iWXXf^ (XXI ) 3tf ( 1 S , 
2R, 3S, 5R, 6S) -2-7bf-;l/7*$/-3- 

=3f-9-y-2, 6-^;^>® 2-<y^xx-f;u 

6-x-f-;Px^-f^ (XXII) 
MftWK, ^Tr>f7i-fX (OptiPhase) 

'Hi Safe' 3&yVf U-yg^^f/l'tU 
ffifflU 75 >y? ■ 7^fyX^.? r-5^ (wallacfclinSpe 
ctral) 14 lAW.W t sVl-V-i'BV*)*7V?*%m 
l/ttHRLfc. n-WJtW(2 00/iL, 0. 
3 1 2mmoU ^df-^ytftl . 5 6M)M/N, N, 
N' , N' -f-h^yf-^X^Pyi/rSy (5 2ju 
U 0. 3 4 7nnnol) fc. T^^VTCHfi*SMt3SB 
Cfg^ftft^Jt 7 . 5nL<OZif7 5^3fc^Ufc. fit 

TC 2 B#p B 1 4 3 «£ L/C . S*Jtf>ES**#x * 7 5 

fc. 1 O- 3 5 'jA-;W:T»54MaB6j»S* 

fc. 7 7X3^figMXtWcL> LiTJTHF 

(2 5 0^D KSKSU ^ti^fil^-ircOi/'JnypiJi 
(Hamilton #76005) SrilUTv-U V^tJ: 



fc. &^X\ bU^/WO—- b (3 5ul. 0. 3 1 
4»ol) iMt. S^ftS- 1 0M»U. -1175 

fcA/U-y£^f Lft. THF ( 2 5 0/zL) «f<?) ( 1 
S, 2R, 5R, 6S) -2-r-fef7W7$/-3-Jj- 
dfV-f^^n C3. 1. OD^dfty-2, 6-y'# 
/P^y^ 2 -^^i/>xxf^ 6 -ifin^f/i' 

(XVI) (118. 7mg, 0. 3 3imol) £\ 6 0°Ct 

•cwnu;. 3 omwrn. in hci ( o . 

3 lmD oaanti OffihS-liTt. lSKJS?f!l=rij£E t 
OAcfcHjOfc^lBTCaSU ( 1 x) 

3 H-vS14{i5. 18CiTfcofc. 15g<DU?n7V 
77 (Lichroprep) S i 6 0 2 5-4 0//m (Merck A 
rt. 1.09390) r-/l^xy/7br-y5 : 1 fcftfcffi 
ffl1-**9A^O"?h^57-f-tt. 1. 15 2Ci<7) 
(IS, 2R, 3R, 5R, 6S) -2-T-fe^T5 
/-3-t Kn^-3-Efi7k*-t'y?u [3. 

1. o ] ^df-^y- 2 . 6-^^>S2-^.y^;P 

JiXy-lV (XXI) £ s TLC (h 

;l/xy/7bhy3 : 1 ) IZX 9 9 %<om^t^WM& 
*t>oT4-i^. «4HIH6feJ:*Uf. ibvStti£2 3. 
9CI/B»l-C*->fc. JEfc, *1j2CitO (IS, 2R, 3 
S, 5R, 6S) -2-7bf-;W7$/-3-b r-'D* 
5^-3 -=«**- t'i^D (3. 1. 0]^^y- 

2, 6-^^yS 2-<yy>xXf^ 6-x 
f;nxf* (xxii) jWrntSiifc. 

[0111] «2 1 

(IS, 2R, 3R, 5R, 6S)-2-T57-3- 
r***-3-t Kn^-h'S^n [3. 1.0]^ 
dr-ty-2, 6-^/^>gg ( 1-3) 

(IS, 2R, 3R, 5R, 6S) -2-7*^75 
y-3-z:S7K*-3-bHn^y-h>^n [3. 

1. 2-o ! J 

)V3LXf)V 6 -xf-yl^xxf"^ (XIX) ( 1 5mg, 
0. 0 5 8imo1) 1 0%HC 1 (3. 7mL) +?6 

Br>fc$1Sfetf>ilft&EtOH (3mL) 07 
nbl/y^v-F ( 1 . 6mL) (c*j*U 1 5#RBBS 
iittJV^T7 5/K* t SfeOtt*«!ftHi:LT 

tzxmi. Mzm&A,TWM&mzitx , (is, 

2R, 3R, 5R, 6S) -2-75y-3-Z^7j<* 
-3-b r-'n^fv— b'i^n C3. 1. OD^-fy- 

2, 6-v#/P#yK ( 1-3) (12mg, 7 1%) * 
SfeSfti: UTIIfc. *«rr-^{40!l 5tPI*. 

[0 1 1 2] #J2 2 

(IS, 2R, 3R, 5R, 6S)-2-7$/-3~ 
t Fn=*fy-3-Z«7k*-b"y?n [3. 1. OD^ 
^••9-y- 2 , 6 -^**/WfyK ( I - 5 ) 
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(IS, 2R, 3R, 5R, 6S) -2-7-b^/l-7$ 
3 -=**£- tfi^P C3. 

i. o) 6-^'*;^yS! 

/KCX r-;t/ 6 - x^/t/X* f;M XXI ) ( 5 7 6 mCi ) 
fc, 1 0%HC 1 (5mL) >tifcT6«HMWU/£. RJE 
S^HJ*H2 0 ( 5mL) KT*RU 9 A (Do 

wex) 5 0WX8 1 0 0 - 2 0 0 ^ -y i^aRM 
»*7A (7. 5X7 Omm) (CjWtfc. I£#5A£H 2 

0 (20mL) tiOafe^Lfc. 2NNH 4 OH (20mL) 
tJ:l>?§ffi«. (IS, 2R, 3R, 5R. 6S) -2 
-7S/-3-tKn*^-3 -ZM**- ? o 

C 3. 1 . 0 3 2 , 6-^;P*>K(l- 

5) (280Ci) TLC (n-BuOH/H 

OAc/H 2 03 : 1 : 1 ) KifUf, ttStfc3*W«K 
J±9 1 . 7%?fcofc. ( 5 6mCi) ^Bon 

dapak C18*7A (3. 9x300m) tif), 9ft 
ffii:LTH 2 0/T-teh-hU;U9 5 : 5 (v/v) ^ffiffi 
L , itta 0 . 8 mL/^aV 2 2 0 nmT<D U V - IMJ £T 
«f«Lfc. f#4>tL^ 3 H-vStt{i;, 43mCiT*>0. T 
LC (n-BuOH/H0Ac/H 2 O3 : 1 : 1 ) 
=fc fltf , JWW-fb^WttfiHi 9 8. 1 %X'h -> . 

[0 1 1 3] $J2 3 

(IS, 2R, 3R, 5R, 6S)-2-TvH-3- 
^cMf^-tfi^p C3. l. o) ^-9-y-2, 6- 

r/P (xxiii- l ) 

DCM (2nL) +^ ( 1 S, 2R, 3R, 5R, 6S) 
-2-TyF-3-tFn^fy-ty?D[3. 1. 

01 A.df^-y-2. s-i/Ouvtifrym 2-^y^ux 
Xf/!' 6-xf-^xXf/MVII-l ) (34 5mg, 
1. Ommol), 2, 6 -tert-7'f-;yt° U i>> ( 1 . 3 
5mL, 6. Ommol) aWf/l^h'j7l/-h (0. 5 5 
mU 5. Omol) «)»iS*, 2 3XXT4HISMJSffL 
fc. I^l5^ft^*±ta#", IN HC 1 Ctlffit 
U x— f/l'tTaajLfc. ttWNaHCOaSRa, A 

£A > df-tfy/EtOAc4 : UfflV^^'J*^*7 
A^nvh^^-f-fciOlSSLT, (IS, 2R, 
3R, 5R, 6S) -2-rvb'-3-^h=3fv-t'v 
?n(3. 1. 0} 6-y*Myf 

2 VyVVXXf ^6 -xf ;kxxf^ (XXIII- 
1) (226mg, 6 3%) Zfi&JtJ )VbLX%tz. 
■H-NMR (250MHz, CDC1 3 ) 8 1.26 (3H, t, J=7.1Hz), 
1.77 (1H, t, J=3.5Hz)2.05-2.18 (2H, m), 2.25 (1H, 

dd, J=7, 3.5Hz), 2.34 (1H, dd, J=12, 7Hz), 3.28 
(3H, s), 3.42 (1H, bt, J=8Hz), 4.12 (2H, q, J= 
7.1Hz), 5.25 (1H, d, J=12Hz), 5.34 (1H, d, J=12H 
z), 7.30-7.40 (5H, m) ; MS [EI] 258 ( (M-C0 2 Et- 
N 2 )0 ; « D 20 -48.02" (c=l.ll, CHC1 3 ) 
[0 1 14] M2 4 



(IS, 2R, 3R, 5R, 6S) -3-Ty/kt^ 
-2-T^'H-hV^n C3. 1. 0 ) ^f-fy— 2 , 
b-i/HDViKVW. 2-<V ; J)VX.Xf)V 6-x^ 
XXf/P (XXIII- 2) 

(0. 7mL) ( 1 S, 2R, 3R, 
5R, 6S) -2-7S>K-3-t Hndf^-tV^D 
C3. 1. 0]^"9-y-2, 6-^7>;^>K 2- 
^y^VPxXx^ 6-Xf-AXXf7MVII) (20 
Omg. 0. 58mmol) %.Xf7V>l>2, 2, 2-h'J^n 
P7-fcM Sr-h ( 0. 1 8mU 1. 1 6 mmol ) C0?f 
«t» T f OH (29 #L) £»U ££fct$Wt* 

mm^u\ mm 2 3-ct-c 1 mmmmitz. wk 
Hco 3 m sm-izzmftL. ai/Mgso 4 tj: 

•5«*IS-I*:fe. I4«^tVEtOAc4 : 1 
fcffl^* ^ 'J # 7Vy# 7 A 7 07 h /7 7 4 -|C J: 0 fit 
MUT. (IS, 2R, 3R, 5R, 6S)-3-7'J 
)\sttis-2-7iSV-t'i'7X2 (.3. 1. 0 D ^4fif 

y-2, 6-^;^yK 2-\y^xxf;i'6- 

xf-/yxXr;MXXIH-2 ) (3 1mg. 14%) £St 

'H-NMR (250MHz, CDC1 3 ) 8 1.26 (3H, t, J=7.1Hz), 
1.76 (1H, t, J =3.5Hz), 2.03-2.26 (3H, m), 2.32 
(1H, dd, J=12, 7Hz), 3.58 (1H, dd, J=9, 7Hz). 3. 
92 (1H, m), 4.02 (1H, m), 4.13 (2H, q, J=7.1Hz), 
5.10-5.22 (2H, ra), 5.25 (1H, d, J=12Hz), 5.34 (1 
H, d, J=12Hz), 5.75 (1H, m), 7. 30-7. 42 (5H, ■) ; MS 

CEI] 284 C(M-C0 2 Et-N 2 )O ; -17.85° (c=0.5 

0, CHC1 3 ) 

[0 1 15] #1J25 

(IS, 2R, 3R, 5R, 6S)-2-7xH-3- 
^yvVktdfx-t'v^P C3. 1. OJ'Vf-ty- 
2, b- ; J%)V#yW. 2-Ky : J)V^XTlV 6-X 
f-zyXXf-A' (XXIII — 3 ) 

v^n^df-tfy (2. 4mL) ay'DCM ( 1 . 2mL) tf 
»(1S, 2R, 3R, 5R, 6S)-2-7y>'-3 
-t Hndfx-fx^n C3. l. 0]^-9-y-2, 
6-y#/i^ffyK 2-^yy/HXf* 6-X^/y 
XXfvMVII) (30 5mg. 0. 8 8mol)a^y 
y7y2, 2, 2-bU^nn7-feh^ 5r-h (0. 2 
ni. 1. 0 6mmol) WjKKt. Tf OH (0. 0 5mL) 

£T5isia«Biu;. KR*Ba&!Hj**±{car, x- 

Mty/EtOAc4 : l&fflV^S/U#7->#7i» 
^o-7h^77^-tJ; , 9flMtT, (IS, 2R, 3 
R, 5R, 6S) -2-7^'K-3-^y^^>— 
fj/?n(3. 1. o]^-9-y-2, 6-^;i/m> 
2-<yx;yxxf;P6-xf-^xx7 i ;Kxxiii 
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-3) (102w. 27%) £!SfeM/W:UC#*:. 
'H-NMR (250MHz, CDC1 3 ) $ 1.25 (3H, t, J=7.1Hz), 

1.75 (1H, t, J=3.5Hz), 2.06 (1H, m), 2.17-2.31 (3 
H, m), 3.60 (1H, bt, J=8Hz), 4.12 (2H, q, J=7.1H 
z), 4.42 (1H, d, J = 12Hz), 4.57 (1H, d, J=12Hz), 
5.23 (1H, d, J=12Hz), 5.34 (1H, d, J=12Hz), 7.15 
-7.42 (10H, m); MS [ISP] 408 C (M+H-N 2 ) + ] ; « D 2 » + 
2.03° (c=0.99, CHC1 3 ) 

[0 1 1 6] M2 6 
(IS, 2R, 3R, 5R, 6S) 
-2-7$/-t*>-?n C3. 1. 0]^-^y-2, 

X.XfvW (XXIV- 2) 

THF (3. 9mL) &V'H 2 0 (0. 4mL) <F£> ( 1 
S, 2R, 3R, 5R, 6S) - 3 -7* Uykt^f 2 
-T^K-Ki^o (3. 1. 0]^-^y-2, 6- 

/KXXIII-2) (lOlmg. 0. 2 6 2mo\) (Kim®. 
t,Z. Me 3 P (0. 29mL, 0. 2 9mmoU THF4><7) 

it«F?s) tsaou mm2 3°ci,zx3#fmmmL 

fc. KJBft&*tx-^tT«RL, ISfONaHCO 
£j»£M^>"/Et0Ac 1 : 1 (4-"4<9Et 3 N 
tiDfflLT, (IS, 2R, 3R, 5R, 6S)- 

3-r';;^= s f^-2-r$y-tv^p C3. 1. 

0 1 /sdff-y- 2 , 6-^;^>K 2-^ys^x 

6-xf-;PxXr;KXXIV-2) (47mg, 5 
0%) ifm&tJfrbLXWZ. 
'H-NMR (250MHz, CDC1 3 ) 5- 1.24 (3H, t, J=7.1Hz), 

1.76 (1H, t, J=3.5Hz), 1.93 (2H, bs), 1.99 (1H, 
n), 2.07-2.18 (2H, m), 2.31 (1H, dd, J=12.5,7Hz), 

3.45 (1H, bt, J=8Hz), 3.93 (2H, bd, J=6Hz), 4.1 

2 (2H, q, J=7.1Hz), 5.10-5.35 (4H, m) , 5.78 (1H, 
■), 7.28-7.38 (5H, n) ; MS CISP] 360 C (M+H)* ] ; a D 
2 ° -10.67° (c=1.00, CHC1 3 ) 

[0 1 1 7] M2 7 

(IS, 2R, 3R, 5R, 6S)-2-TSy-3- 
^yx;^=3fv-t>^n C3. 1. 0)'vW- 

2, 6-^;^yK 2-^y^x^-r^ 6-x 

f/H^f/P (XXIV- 3) 

THF (4mL) &t>'H 2 0 (0. 4bL) tfc 7 ) ( 1 S, 2 
R, 3R, 5R, 6 S) - 2-7^-3 -^y^'/l^ 
^x-b'y?n(3. 1. 0] A.dfH^y-2, 6-^ 
;P#>K 2-<yx/PxXr^6-xf-;l/XXf-;l/ 
(XXIII- 3) (120mg, 0. 2 7 6»»1> COJSSE 
£ N Me 3 P (0. 30mL s 0. 3 Ommol s THFtpW 
lMSfiBE) fcigiinU !WPt2 3iCfcr4ISBBI«L 
fc. Rjeatefcfcx-^fcTaRU i»NaHCO 

3 , »KtTgt#L, Na,SO«fcTIBI$*fc. S 



4fB*t^"9-y/EtOAc 1 : 1 (4"M«Et 3 N 
{CiOflSLT, (IS, 2R, 3R, 5R, 6S)- 

2-rsy-3- / <y> ; ;^ d fv-b->?n (3. 1. 
0) ^.df-ty-2, 6-^;^>S 

6 -xf/HXf^ (XXIV- 3 ) ( 5 8mg N 5 
1%) fcHfesM/PfcUTllfc. 
1 H-NMR (250MHz, CDC1 3 ) S 1.23 (3H, t, J=7.1Hz), 
1.72 (1H, t, J=3.5Hz), 1.93 (2H, bs), 2.00 (1H, 
b), 2.10 (1H, dd, J=7, 3.5Hz), 2.19 (1H, m),2.27 
(1H, dd, J=12, 7Hz), 3.46 (1H, dd, J=8, 7Hz), 4. 
10 (2H, q, J=7.1Hz), 4.47 (2H, s) , 5.20 (1H, d, J 
=12Hz), 5.30 (1H, d, J=12Hz), 7.18-7.42 (10H, 
m); MS CISP) 410 C(M+H) + D ; a D » +3.54" (c=0.90, 
CHC1 3 ) 

[0 1 1 8] M28 

(IS, 2R, 3R, 5R, 6S)-2-7$y-3- 

*Y*ti/-\**/9u C3. 1. o)^-ty-2, 6- 

VtilVXvm (1-7) 

HOAc (8nL) AVH t O (2ml) ifc<Z). (IS, 2 
R, 3R, 5R, 6S) -2-Tvh*-3-^ h^fv- 
f>?o[3. 1. 0)M"9-y-2, 6-i?ti)\s#y 
M 2-<>~JiIx.Xt>V 6-xf-^xxr/KXXII 
1-1) (2 14mg, 0. 5 6mol) <0»ffl&. P d/ 
C ( 3 5mg, 1 0%P d/C ) WfiPflTTC, 2 3*CtT 
1 8B*ia**«SaDLfc. ftBISrrafci "JUft^U 7 <f 
^n-«5 0«S*IIi:tMLfc. SETT" 

«£?)|&3rflL <-^'afi<0«?l£- 1 0%HC 1 (1 
5bL) *T4B*|SHiS5§-£fc. f«t£2 3°CtC^ 

S»5SffeHft:&Et OH ( 1 OmL) AtfTntl'V* 
dfxF (5. 6mL) fcJWKU 1 5#|BHGSU ZZX" 

T^mtfmkLtz* 2 3°ct^ai^ s 4jsft&rjn 

Ls x-r/WcTgtif U «SKS-£T, ( 1 S, 2R, 
3R, 5R, 6S) -2-T$J-3-*\-*^- 
?oC3. 1. 0)^*^-2, 6-^;^>K 
(1-7) (lOOmg. 74%) fcfifcffittfcl/Cfc 
fc. 

1 H-NMR (250MHz, D 2 0) di 1 1.86 (1H, t, J=3.5Hz), 2. 
04-2.23 (3H, b), 2.50(1H, dd, J=12, 7Hz), 3.29 (3 
H, s), 3.62 (1H, bt, J=8Hz); MS [ISN)214 ( (M- 
H)0 ; bp >250°C; « D 2[) -13.84° (c=1.01, H 2 0) 
[0 1 1 9] #IJ2 9 

(IS, 2R, 3R, 5R, 6S)-2-TS7-3- 
rn^y-t'y?o(3. 1. 0)^\^y-2, 6 

-istjjvtfym (1-8) 

HOAc (0. 7 5bL) &tfH 2 0 (0. 2 5bL) tp 
CO, (IS, 2R, 3R, 5R, 6S)-3-7LJ;M- 
^i-— 2-7^-t^o C3. 1. OD'v^y- 
2, 6-^^>K 2- / <.y^';wx^7 : -;i' 6-x 
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f-^XXTVMXXIII-2) (2 8mg s 0. 0 7 3mmo 
\)emW%, Pd/C (3mg, 10%Pd/C)^# 

stt% 2 i mrnxmnLtz. imzFm 
acTftitL/i. mrxmrnm^m. 

<9S«£1 0%HC 1 (1. 2 5iL) "fTMIfflHBKS 
»OK*2 3iCtcHWJU «*aT«9IS*fc. 

afrrs»jaffiffl*fc*EtoH ( imD svrnti/y 

it^F (0. 5mL) CjfflRU 1 OftlSBKilEU 

T-rsy^«Uc. 2 3°ct^af*, 

U x-rMcT^U ««3-«-r, (IS, 2R, 
3R, 5R, 6S) -2-7Sy-3-ro^y-t" 
v-?t?C3. l. o]M^y-2, 6-y*#/W?yl? 

(1-8) (13ig, 72%) fcafiHttil/tfcfc. 
'H-NMR (250MHz, D 2 0) 8 0.81 (1H, t, J=7.5Hz), 1. 
48 (2H, m), 1.84 (lH.m), 2.16 (3H, ■), 2.26 (1H, d 
d, J=12, 7Hz). 3.43 (2H, m), 3.73 (1H, bt,J=8H 
z); MS CISN] 242 C OH) -3 ! mp >250°C; a„» -3.72 
' (c=0. 19, H 2 O) 

[0 12 0] M3 0 

(IS, 2R, 3R, 5R, 6S) -3-TU^dfv 
-2-rS/-h>^D C3. 1. 
6-^;^y» (1-9) 
THF (4mL) , H 2 0 ( 2mL) &tfMeOH (0. 
4mL) tf<0, (IS, 2R, 3R, 5R, 6S)-3- 
TU;^^^-2-TSy-t*v^n C3. 1. 0)^ 

6-X^XXf;KXXIV-2) (4 7mg, 0. 13 
linraol) RlfL i OH • H 2 0 ( 1 5mg, 0. 3 57ramo 

Dmmi. 2 3°ccT3 6B#p H <jfliftuc„ mm 

HC 1 (CTKttfcU WWTlBSStffc. «S"f5$ 

frfiffl#*EtoHtsBsu, r»u s&se t oh 

H ( lmL) a^7nfl/^dfyF ( lmL) fcifflBU 
::t7S;iAWL^. 2 3°C«S 
am, £j®ft£rjJ«U x-r/Wrcift^U 

t. (IS, 2R, 3R, 5R, 6S) -3-T»J^t 

df^-2-rsy-t'j/^o C3. i. o]^f-y- 

2, 6-^;^yK(I-9) ( 1 9mg. 5 9%) % 

'H-NMR (250MHz, D 2 0) 8 1.48 (1H, t, J=3.5Hz), 1. 
78 (2H, m), 1.98 (lH.ddd, J=12.5, 8, 3.5Hz), 2.27 

(1H, dd, J=12.5, 7Hz), 3.44 (1H, bt, J=7.5Hz), 
3.97 (2H, b), 5.13-5.26 (2H, m), 5.82 (1H, ddt, J 
= 18, 11, 6Hz);MS DSN) 240 C(M-H)- ] ; rap >2SffC; 
a„20 -10.62" (c=0.40, H 2 0) 

[0 1 2 1 3 M3 1 

(IS, 2R, 3R, 5R, 6S) -2-7$y-3- 

Kyisfrttis-t'isfn C3. l. oDM^y- 
2, 6-y'w:yS(i-io) 



THF (4mL) , H 2 0 (2mL) MMeOH ( 0 . 4m 
1)^(0. (IS, 2R, 3R, 5R, 6S)-2-7 
$.;-3-<>i?)V**>>-\Zi'7u C3. 1 . 03 ^ 
^-tf-y-2, 6-y'#/W?yK 2-^y^VPxxf-^ 
(XXIV- 3 ) (5 0mg, 0. 12 
2mmol) 2SlVL i OH ■ H 2 0 ( 1 3mg, 0. 3 Ommo 

i) mm. 2 3-ctc-r 3 6i»ftt. 
HciKtttftL. Ktta-ciKfss-iiTt. aiw-iisfi 

SffeHttfcEtOHtcBSU iFilU M&SEtOH 

izximi. FMz&mx-mmtt* a-a^Eto 

H ( 1 mL) m?uWV***sY ( lmL) tefcjSU 

T, (IS, 2R, 3R, 5R, 6S)-2-7$/- 
3-^yyWy-t'y?n[3. 1. 0 ] A.df -tf-y 
-2, 6-yW^8(I-10) (2 6mg s 72 
%) tfifeBKfcl/Cflfc. 

1 H-NMR (250MHz, D 2 0) 5- 1.57 (1H, t, J=3.5Hz), 1. 
97 (2H, m), 2.13 (lH.ddd, J=12.5, 8, 3.5Hz), 2.35 

(1H, dd, J=12.5. 7Hz), 3.73 (1H, dd, J=8,7Hz), 
4.51 (2H, s), 7.36 (5H, bin); MS CISN] 290 C (M- 

H) 0 ; dip >250°C;a D 2 ° -5.69° (c=0.25, H 2 0) 
[0 1 22] 0IJ3 2 

(IS, 2R, 3R, 5R, 6S)-2-TxH-3- 
YV7f\s*u*9'yxiVfc=.)V**is-\Zi/9u [3. 
1. 0 3 "v^y- 2 , b-i/iDVtfyW 

)Vx.xt-)V 6-x^xxx;Kxxv) 

DCM ( 1 9mL) $*<D (IS, 2R, 3R, 5R, 6 
S) -2-7y'K-3-tKndfy-£>?n C3 . 

l. OD^df^y-2, 6-y#/M<y|g 2-^ys; 

;HXf^ 6-If*XXf* (VII- 1 ) (518m 
g, 1. 5mmol) mPeWV ( 0. 3 6mk 4. 5mmo 

I) DCM ( 1 . 4mL) tpcOlfcfcb V 
U*?VX)VfcVm(Q. 3 7mL. 2. 2 5mmol)£- 

7 8°c^T » t . wa&teti 1 o x:t»t4 i t mm 
tt«cuso 4 »?BaHfj6«*tTaaii^ aw? 

N a 2 S0 4 {CT9S«§ £ . «£ETC<0»«<OHtSa, 
ffl^^HS^-ty/E t OAc 4 : lZm^i/V* 
yfr*y&7n-?h7y7<-l,z£y)mmLX, (1 
S, 2R, 3R, 5R, 6S) -2-Tvb'-3-hU 
7;^n^^yx;>*x;^dfS/-hV^n [3. 1. 
oD^-fy- 2, 6-v^;^yK 2-^y^x 

X-r/U 6-Xf-;UXXr;KXXV) (5 74mg, 8 6 
%) *m&*4>VbLXm:. 
'H-NMR (250MHz, CDC1 3 ) 8 1.27 (3H, t, J=7.1Hz), 
1.84 (1H, t, J=3.5Hz), 2.17 (1H, m), 2.34 (1H, d 
d, J=7, 3.5Hz), 2.53 (2H, m), 4.15 (2H, q, J=7.1 
Hz), 4.58 (1H, bt, J=8Hz), 5.26 (1H, d, J=12Hz), 
5.41 (1H, d, J=12Hz), 7.39 (5H, s); MS CISP} 495 



(21) 12 000-86597 (P2000-86597A) 



(M+MV); «d 20 -17.30° (c=1.09, CHC1 3 ) 
[01 2 3] M3 3 

(IS, 2R, 5R, 6S) -2-T^F-t:>^o 
C3. 1. 0)Mt-3-xy-2, 6-i^/M*y 

W 6-xf-;l^xxr;KXXVI 

-1 ) 

THF ( 5. 7mL) #tf> ( 1 S, 2R, 3R, 5R, 6 
S ) - 2 - T H - 3 - MJ DVXu* ? VX)V%-)V 
jj-df^-hV^P [3. 1. O^^y-2, 
tf/MO-K 2-^y^xXT";!/ 6-xWxxf 
A' (XXV) (1. 36g, 2. 8 5imol) <0»at. D 
BU(0. 4 7mL. 3. 1 3 mmol ) ttHmU ft&ft* 

m* iNHciii, $mn a Hco 3 mmmm 

*fcT*»U *V^MgS0 4 fcT««8*fc. «E 
TC<0}fflBEc0Hi*{i, fflScO (IS, 2R, 5R, 6 
S) -2-T^*h'-t>^P C3. 1. ODA.df^-3 
-xy-2, 6-y*W;yi2-\>ytof^ 
6-X-f-^XXf/MXXVI) (566mg, 6 1%) 

'H-NMR (250MHz, CDC1 3 ) 5 1.27 (3H, t, J=7.1Hz), 
1.76 (1H, t, J=3.5Hz)2.59 (1H, dt, J=7, 3.5Hz) 
2.67 (1H, ddd, J=7, 3.5, 2Hz), 4.14 (2H, q,J=7.1 
Hz), 5.27 (2H, s), 5.53 (1H, d, J=5.5Hz) 6.25 (1 

H, dd, J=5.5, 2Hz), 7.37 (5H, s) ; MS CISP3 345 (M 
+NH 4 + ); a D 2 ° -183.54° (c = 1.08, CHC1 3 ). 

[0 1 24] 013 4 

(IS, 2R, 5R, 6S) -2-75/-fcy?n 
C3. 1. 0] A^Hf-3-xy-2, 6- s J#fr#> 
W. 2-<V i J)VX.Xf)V 6-xf-;l/X^.-f;KXXVI 

I) 

THF (4. 5mL) SV'H 2 0 (0. 5mL) ^CO ( 1 
S, 2R, 5R, 6S) -2-T> ? h'-b'v^n [3. 

I. 0)^y-3-xy-2, 6-^#/M<y$ 2 
-^yy;Pxxf/L' 6-xf-;Wx^f;KXXVl) (6 
6mg. 0. 2 0 2ninol) jKU V-S»PPh 
3 (130ig. 0. 4 0 4mmoK 3. lanl/g) 

U S£tt£6 O'CfcT 1 9RSSH*f Lfc. «tfli*r»l 
U DCMfcTftfrU:. JS£ETCW»««l»Stt, IS 
feH;W£«U i^Sr^-t^/PKx^/H : 3* 

T, (IS, 2R, 5R, 6S) - 2-7S7-ty? 
nC3. 1. 0] ^Mf-3-xy-2, 6-^;1/jK 

yg 2-^y^/i/xxr^ 6 -xf-zuxxr/i- (xx 

VII) (19mg, 3 1%) fcJ|ffesM>l'fcl/C#fc. 
iH-NMR (250MHz, CDC1 3 ) 5- 1.25 (3H, t, J=7.2Hz), 
1.55 (1H, t, J=2.9Hz), 1.78 (2H, bs), 2.53 (2H, 
a), 4.12 (2H, q, J=7.2Hz), 5.21 (2H, s) , 5.37 (1 
H, d, J=5.3Hz), 6.07 (1H, dd, J=5.3, 2Hz), 7.35 



(5H, s); MS [ISP] 302 (M+H + ); « D *° -322.98 (c=0. 
77, CHCI3). 
[0 1 2 53 «3 5 

(IS, 2R, 5R, 6S) -2-7$y-t>?n 
[3. l. 0)Mt-3-xy-2, 6-y"#;W<y 
1(1-10) 

THF (2mL) s H 2 0 (0. 5mL) M'MeOH 
(0. 2mL) *C7). (IS, 2R, 5R, 6S)-2- 
7Sy-hVn [3. 1. 0)My-3-xy- 
2, 6-i>'#;M<>|g 2-^yy^xxfiP 6-x 
^XXr^KXXVII) ( 1 9mg, 0. 0 6 3mniol)& 
VL i OH • H 2 O ( 8mg, 0 . 1 9nol ) <7)mW.Z , 
2 3°C£T 1 O^iaafPLfc. *»S«HC 1 {CTKtt 

OHfcJRfflU r$U S8ar*EtOHfcT8fe»L. 8» 

MtMta-ciisastffc. sasEtoH ( int) 

/Dfl/y^yK ( lmL) fc*j»U 3#ISBI8tU 
^T'TSyWiMU^ 2 3°C(C^fflf*. 

«wu x«f/wcra»u (His-tr, (is, 2 

R, 5R, 6S) -2-r5y-t'v^n C3. 1. 
0)My-3-xy-2, 6-iW#yK ( 1-1 
0) (1 lmg. 95%) tafiHftfcl/Cftfe. 
1 H-NMR (250MHz, D 2 0) d 1.59 (1H, t, J=3Hz), 2.32 

(1H, m), 2.60 (1H, m), 5.44 (1H, d, J=5.5Hz), 6. 
37 (1H, dd, J=5.5, 2Hz); MS [ISO 182 C(M-H)-) ; 
»>250*C 

[0 126] M3 6 

(IS, 2R, 5R, 6S) -2-7*$/-3, 4-*J 
3foK*-t^n[3. 1. 0)^t-3-xy- 
2, b-VtDVtfyW ( I-B) 
JfeWfl^WWPWis Safetron-150£yy^k-y 3 Vij 
?7S0-fc LTj£fflU rt—V)VY (Berthold) BF5 0 
2Q\m- i sV^V~-i/3Vi]-?7V9\ZX.^m.\,tz» Et 
OHO. 5mL) Mffl 2 0 ( 0. 5mL) 4*9 ( 1 S , 2 
R, 5R, 6S) -2-7S/'-t'y?o ( 3. 1. 

0 3 M^- 3 -xy- 2,6- ( i - 1 

0) (4. 4mg, 2 0ji/mol) OjffiK*. Pd/C ( lm 
g, iSttflLLfcl 0%Pd) ofiPfcTK, E£**#* 
»HMTT"2 3 TXT lMifLt a«<9ES** 

xxte^yK? HtcH«$^. m&wffismk 

Uz, ?»EtOH (0. 5mL)&tfH 2 0 (0. 5m 
L) (c 3 [UK 9 Aft, -WdfftU ^«t*S^1- 

?S?S£EtOH/H 2 01 : lfc»fflU ftHS£0. 4 
5 /xm Mil lex-HA#- h U 7 tT^f-|» £ 1 1 
J: OB** Ufc. H£j«lt0>£iStttt7 1 8mCiT*o 
fc. TLC Cn-BuOH/HOAc/H 2 03 : 1 : 

id tcj:*»«'fi5W»MBi. 94. a 

(7 2mCi) Ir. 5?l/:*y/PC8#5A 
(5jub, 4X2 5 0mm) (CiO. ^»ffihLT25mM 
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Ku 2 po t mmmi. mmo. 51L/M1/220 
mx'couv-miiuzxnmitc, mrnfrbwrnum 

(10X11 5mm, H + M) IZfrVtz. t?A 
£H 2 0 (2 0ni) IZX-mt, 1ttm£2n NH4OH 

'm^ts^memfi^m^, 1^2 5 5 y^-;wcfc(t 

tOH/H 2 01 : lKT2 0iiL4T«RLfc. fl&h. 
Jt^SSttli. 37. 5iCi"CJ>-jfc. TLC (n-Bu 
OH/HOAc/H 2 03 : 1 : 1 ) Ml 
S*mKli 9 8.3 %?'£> o fc . «*M£K J: 0 

3*ifcJfcStttt3 5a/«oi-c*-5fc. 

[0 1 2 7] #J3 7 

(IS, 2R, 3S, 5R, 6S)-2, 3-*JT$?Y 
-f>^oC3. 1. OD^df^y-2, 6-5>*JHI« 
yffi 2 -<y^n^f^ 6-xf-;i/xxf;W (xx 

VIII- 1 ) 

DMF (0. 8mL) ^(lS, 2R, 3R, 5R, 6 
S) -2-T i JY-3-\-V7)V*u*?>X)Vfr-)V 
jt*is-\Zis?U C3. 1. 0] ^dfHfy-2, 6-v 
#;l/#>ig 2-<y^VPx^T^ 6 -x^/Ktx-f 
/KXXV) (20 0mg, 0. 4 8h»1 ) OifttIC, Na 
N 3 (187ms, 2. 8 8«ol) SrJSlDU, M-&**8 

o°c(criB*raafft^o 2 3°c^fflf*, sum**. 

U MgS0 4 tJ:9««S*fc. JSBETTW««oK! 

fflScO (IS, 2R, 3S, 5R, 6S) -2- 
i/'7yH-t>?0 C3. 1. 0)Mt-3-iy- 
2, 6-^;^yH 6-X 
f-;UX^r/P (XXVIII) Ztlimi 2%<7) ( 1 

S, 2R, 5R, 6S) -2-T : JV-¥is?U [3. 

l.o] M^- 3 2 , 6 - v#;P#yB§ 2 
-^yvVkxxf^ (xxvi) 

SHU, itli&i-S**, by ( 1 . 5mL) &tfH 2 
O (3mL) tfcOOsO, (t-BuOH^2. 5%?§ 
flBSS) , NMO ( 1 8mg, 0.16 2mjnol) fc, 2 3 
°CtcT 2 4 l$p H «£-£l> i t fci 0 MS 
SH-h l"7A (»1 5 Omg) KTSOGfMiflL 
*±ta#", EtOAc (3x50mL) £ J: 9 Sift U 



a*. ^tfy/B^X^4 : l£ffiffl-t£#7A? 
uvh^^-tCkDIMSl/t (IS. 2R, 3S, 
5R, 6S) C3. 1.0] 

^t-3-xy-2, 6-^/P#y|H 2-^y^ 
;n^f/i' 6-xf-^xxf;KXXViii) (8lmg, 
4 9%) £&&*-f/PfcUTi»fc. 

1 H-NMR (250MHz, CDC1 3 ) S 1.27 (3H, t, J=7.2Hz), 
1.97 (1H, m), 2.02 (1H, d, J=15.2Hz), 2.32-2.40 
(2H, m), 2.48 (1H, ddd, J=15. 7.5, 5Hz), 4.14 (2 
H, q, J=7.2Hz), 4.20 (1H, d, J=7.4Hz), 5.28 (2H, 

s), 7.39 (5H, s);MS [ISP] 388 (M+NH 4 + ); a^* -5 
6.71* (c=l.ll, CHC1 3 ) 

[0 1 28] «3 8 

(IS, 2R, 3S, 5R, 6S)-2, 3->>'7$y 
-t"y^o(3. 1. 0]^ify-2, S- ; Jtl)V# 

yi£ (1-12) 

HOAc (3. 8mL) &tS\i z O (0. 9 5mL) tfO, 
(IS, 2R, 3S, 5R, 6S) -2-^Ti>'K-f 
S^tt[3. 1. 0 ] "*ap*>— 3 -X>- 2 . 

iv-ftyw. 2-<y : Jivx.x : Tjv 

(XXIII— 1 ) (4 5mg, 0. 1 2 2mmol) 
Pd/C ( 1 2mg, 1 0%Pd/C) cOffSTT", 2 3 
°azx 1 8flHfl*S»AiU:. J: DBfc* 

?>Bfc£f&, 1 0%HC 1 (8. 9mL) 

fe^SfrSrEtoH ( 7. lnL) avrotruy^^ 

P (3. 8mL) fc»»U lSftlSHEftU iiT'TS 

/BfctfifcRU:. 2 3°cw«l x 

-f/Mrtift^U |g^$^T, (IS, 2R, 3S, 
5R, 6S)-2. 3-^T$y-t'v?n C3. 1. 
0] 6-^;^yR ( 1-12) (1 

9mg, 79%) Sr^-^Allfti: LTflfc. 
'H-NMR (250MHz, D 2 0) 5 1.80 (1H, t, J=3Hz), 2.00 
(1H, dd, J=15, 5Hz),2.10 (1H, m), 2.15 (1H, dd, 
J=5, 3Hz), 2.82 (1H, ddd, J=15, 10, 5Hz),4.07 (1 
H, dd, J=10, 5Hz); MS CISN] 199 C(M-H)-] ; m P >25 
0°C; a„ 2 » +9.50° (c=0. 29, H 2 O) 



7ny h^-i>coffi% 



(51) Int. CI . 7 
//C0 7M 5:00 
9:00 



mm* 



(##) 
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(72mm% y i 'J 7/ --ay- ^~V~y-ff^)V (72)?PM ;vf w • ^^-f5- 

^3- ^-(XB, 7ot-A 4310 5^7i 

4410 >J-X? iVfV, l )V;t/f*7yah7-^ 37 

/k X-4 -y bf/^yA h 7— 41 ttDWm ■ 3^4x • *f*fl,9 'J 

(72)fgH#f yrm-Sa? T)V H -f 73^i&B. T 79576 >>' r 4 

77^1. X7-68100 Si/l-X • y-iv. U- b" U hv~ fe 

77X-f-?l/y3- 15 13 



